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INTRODUCTION
ertain mutual fund styles can be classified by "specialty" funds, which concentrate their holdings in a particular industry. Of particular interest are real estate mutual funds, whose holdings consist of Real Estate Investment Trusts (REITs) and Real Estate Operating Companies (REOCs). REITs in particular have undergone rapid growth. In 1990, prior to the Omnibus Budget Reconciliation Act of 1993 that changed REIT ownership rules 1 , there were about 117 REITs, with an average market capitalization of about $800 million. In 1994, after the Act, there were 130 REITs with an average market capitalization of about $1.3 billion. By 2005, while the number of REITs had declined slightly to 208, the average market capitalization had grown to $5.2 billion, representing a compound annual growth rate of more than 20%. Along with this growth in the REIT market has been an even greater growth in mutual funds that specialize in REITs. Over the same period, the number of real estate mutual funds has grown from 27 to 235, or more conservatively, the number of unique funds (considering only one share class per fund) has grown from 16 to 132. Meanwhile, the total market capitalization of all real estate mutual funds has grown at a compound annual growth rate of nearly 40%, from $1.4 billion in 1994 to $51 billion in 2005 2 . This growth has outpaced the overall growth in sector funds, suggesting that real estate funds may be special among the set of industry-specific investment vehicles 3 . REITs have been known to provide diversification for an investor"s portfolio. When REITs are the primary holdings in a mutual fund, the funds offer a multi-layer level of diversification unique in the mutual fund universe.
Fund managers, in their desire to maximize the value and returns of their funds, adjust their holdings periodically. If a security performs well, then the manager would consider increasing his holding in that particular security. In turn, if the security continues to perform well the mutual funds" NAV would increase. A poor performing asset could lead to a decrease in stock holdings. The fund"s NAV could decrease due to the underlying value of the poor performing asset. The subsequent changes in the funds" holdings and/or NAV will contribute to fund performance.
The level of stock holdings by mutual funds can be affected by the decision of a firm in general to issue dividends or declare a stock split. Grinstein and Michaely (2005) determine that institutions have increased holdings in firms that pay out dividends. Of firms that distribute dividends, institutions preferred low payout firms for their respective portfolios. Higher concentration of holdings did not cause firms to increase their dividend payouts. Rozeff (1998) studies the effects of mutual fund stock split and stock dividend announcements. He finds that similar to common stock splits, high returns occur for a short period prior to the split announcement. The level of holding increases after the fund split. Fernando, Krishnamurthy and Spindt (1999) study quarterly holdings of mutual funds from 1978 to 1993. The authors conclude that mutual fund splits attract increased fund inflows by investors, but does not significantly alter the level of holdings within the fund. Badrinath and Wahal (2002) investigate the effects of quarterly holdings by all institutions (banks, insurance companies, pension funds and mutual funds) and whether or not institutions are momentum traders. Their analysis of changes in holdings takes into account stocks that are introduced (denoted entry) and/or removed (denoted exit) from the institution"s portfolio. They find that institutional investors act as momentum traders when stocks are brought into the portfolio. Institutions act as contrarian traders when stocks are removed from portfolios or the weights of existing stocks within the portfolio change. In the case of mutual funds, they find a greater sensitivity to changes in portfolio holdings than their institutional counterparts. The authors find the majority of entry and exit activity exists with small stocks. In the case of real estate mutual funds, the REITs that comprise the holdings are predominately small capitalization securities. Since the range of market capitalization of REITs is not large compared with stocks in the typical mutual fund portfolio, the effects of entry and exit on changes in holdings would be minimized.
Jegadeesh and Titman (1993) find momentum returns of securities six to twelve months after forming portfolios based on prior six-month returns. Chui, Titman and Wei (2003) examine the homogenous nature of REIT securities from 1982 to 1999 and find evidence of momentum profits of 0.89 percent per month compared to 0.42 percent for a common stock portfolio. Hung and Glascock (2008) argue that dividend growth can be used as a momentum measure. They use dividend yield as a proxy for dividend growth. Winners display higher growth than losers; this effect is more pronounced after 1992. Johnson (2002) predicts increased expected performance produces increased dividend growth rates; as a result there will be a positive correlation between dividend growth and returns. Hartzell, Mühlhofer and Titman (2007) look at real estate mutual funds from 1994 to 2005 and suggest that the use of multiple benchmarks can better explain returns.
I use market-adjusted returns and dividend yields from the previous four quarters to determine how much the prior performance influences the real estate mutual fund manager to change the composition of their portfolio. I investigate change in quarterly holdings of REITs held by mutual funds to see if they are influenced by prior period(s) market-adjusted performance and dividend yields. I examine the performance of the REITs in real estate mutual funds and compare them to certain market and asset benchmarks, similar to those used in Hartzell, Mühlhofer and Titman (2007) . This study looks at effects of changes in holdings overall in real estate mutual funds. The restrictive nature of the assets in this sector of mutual funds should offer different patterns of behavior from the typical mutual fund studies. When the NYSE/AMEX/NASDAQ equal-weighted index is used as a market proxy, I find REIT holdings increase by .44% for every 1% increase in four-quarter lagged market-adjusted return. A 1% increase in lagged dividend yields produces changes in holdings ranging from 2% to 3.5%. When REIT performance is evaluated during the tech bubble crash period of second quarter 2002 to third quarter 2003 the projected results double.
In this area the study contributes to the literature in two ways. First, real estate mutual fund performance may be tied to fund holdings in similar fashion to traditional mutual funds. Most studies have focused on the effects of mutual fund holdings on mutual fund performance. This study looks at the persistent performance of the stocks that are held by the fund, and how it influences the manager"s decision to change portfolio composition. The persistence is measured by lagged abnormal returns and changes in dividend yield. Second, real estate mutual fund performance during and after the Internet bubble has not been studied. These unique periods created two diametrically opposed economic periods 4 that a defensive asset such as real estate mutual funds would be greatly affected. I provide such an analysis. In so doing, by focusing on REITs and real estate mutual funds I will provide more complete evidence on the behavior of mutual fund returns and the possible unique role of the real estate sector. Is the level of holdings in the underlying assets affected by REIT performance? I also look at another measure of REIT performance, funds from operations (FFO). Vincent (1999) examines the use of funds from operations (FFO) as opposed to earnings per share (EPS) and returns as a measure of REIT performance. FFO is determined by taking a REIT"s net income as determined by GAAP (excluding net acquisition and disposition of assets) and adding back real estate depreciation 5 . The author looks at the information content of FFO and compares it to other information measures such as EPS, cash from operations and earnings before interest, taxes, depreciation and amortization. The author uses stock returns as a benchmark and determines that FFO has more information content than the more standard summary measures. This conclusion supports the use of FFO by NAREIT as the preferred measure of REIT performance. Performance measures used in this study will look at percentage changes in REIT price and FFO from the prior period. I find no evidence of a similar relationship between FFO-based lagged performance and change in holdings that exists with lagged returns.
The rest of the paper is presented as follows. Section II contains data, methodology and testable hypotheses. Section III contains results. Section IV concludes.
DATA AND METHODOLOGY
A mutual fund is designed to offer investors ownership of many stocks without the high transaction costs associated with individual ownership. Depending on the objective of the fund, the mutual fund will contain varying mixes of stocks, bonds, cash and real estate. In the case of real estate mutual funds, holdings will consist primarily of REITs that cover various industry sectors (office, apartments, retail, etc.). I determine the REITs that comprise each mutual fund. The REITs" stock returns are evaluated for performance over time across all funds.
Mutual fund data is obtained from Morningstar Principia files for quarterly ending periods ending March 1994 through December 2005. From this data I extract the complete holdings information 6 , and determine the stocks 7 that are in each fund. Monthly stock return data is obtained from the University of Chicago Center of Research and Securities Prices (CRSP). These monthly returns are compounded to form quarterly returns. Price information is also obtained from CRSP. International funds will not be included in the sample 8 . Non-REIT holdings by funds are not included in performance tests 9 . Real Estate Index Funds (passively managed) are also excluded. © 2011 The Clute Institute I seek to determine how the quarterly performance of a particular REIT"s stock over the previous year and changes in dividend policy affects the percentage of the REIT held by a particular mutual fund. The following hypotheses are tested:
H1:
The change in holdings of a REIT in a real estate mutual fund is not affected by lagged market-adjusted performance.
H2:
The change in holdings of a REIT in a real estate mutual fund is not affected by lagged dividend yields.
I test the hypotheses by estimating the following relationship:
where: R it-k = Quarterly return of REIT i for k=1 to k=4; R mt-k = Quarterly return on a market index portfolio for k=1 to k=4; DYLD it-k = Quarterly dividend yield of REIT i for k=1 to k=4; ΔHld it = Change in percentage holdings 10 of REIT i from the end of quarter t-1 to the end of quarter t; R it-k -R mt-k = Quarterly market-adjusted return for k=1 to k=4.
Dividend information is obtained from COMPUSTAT. Equation (1) is a time-series regression estimated for each REIT in each fund. Within a fund, for each quarter changes in holdings for each REIT related to the prior four quarters respective REIT return in excess of a benchmark are measured. The dividend yield (D 1 /P 0 : dividend per share this quarter divided by price per share previous quarter) for the prior four quarters is also calculated. Equation (1) is then estimated. The estimated coefficients are α 0 , β 1 , and β 2 ;  it is an error term. Funds must have a minimum of twelve consecutive quarters of data. I use the NYSE/AMEX/NASDAQ equal-weighted and value-weighted return and the equity REIT composite equal-weighted and value-weighted index as different proxies for the market index. If the coefficients are significantly positive then this would indicate that changes in holdings of stocks are directly related to the stock"s prior performance.
The addition of REITs to a real estate mutual fund portfolio or removal of REITs from a real estate mutual fund can distort the effects of prior performance based trading. For example, suppose a manager has $100,000 of REIT 1 and $50,000 of REIT 2 in his portfolio. The percentage holdings in the fund are 67% and 33%, respectively. Strong prior performance of both REITs moves the advisor to purchase $200,000 of REIT 1 and $100,000 of REIT 2. However, $450,000 of REIT 3 is purchased. The new percentage holding figures are 33% of REIT 1, 17% of REIT 2, and 50% of REIT 3. So, momentum trading produces a negative value of ΔHld in REIT 1 and REIT 2. The decision of an advisor to sell off a REIT can produce similar effects. In a manner similar to Badrinath and Wahal (2002) , I will identify the REITs that initially enter and completely exit the funds in a given quarter. If (Hld it -Hld it-1 ) = Hld it , the REIT is in an entry position. If (Hld it -Hld it-1 ) = -Hld it-1 , the REIT is in an exit position. Equation (1) will be estimated: 1) over all REITs, 2) without entry and exit REITs,
The results generated without entry and exit REITs should offer the most accurate measure of momentum effects.
Shares of REITs held by each real estate mutual fund could be used as an alternative measure. Changes in the number of REIT shares held offers a method to measure how a manager reacts to REIT prior performance without giving misleading changes in percentage assets held when entry and exit REITs are included. Significant changes in REIT prices can cause markedly different results and in some cases the regression may cause a reversal in sign 11 .
Performance Based on Funds from Operations (FFO)
FFO (the industry accepted measure of REIT performance) data are obtained from SNL Financial. FFO is determined by taking a REIT"s net income as determined by GAAP (excluding net acquisition and disposition of assets) and adding back real estate depreciation. Performance based on FFO is denoted FFOP, expressed by the following formula:
The effect of performance on change in holdings is determined thusly:
where:
FFOP it-k = Quarterly FFO performance of REIT i for k=1 to k=4; FFOP mt-k = Quarterly equal-weighted FFO performance of equity REITs for k=1 to k=4 12 ;
I will account for the effects of entry and exit REITs in a manner similar to Badrinath and Wahal (2002) .
A similar analysis will be made combining the ex-ante and ex-post measures to determine which gives the largest contribution to quarterly change in holdings:
RESULTS

Descriptive Statistics
The analysis of fund behavior and the performance of REITs held by the funds are shown in Table 1 . Panel A looks at REITs. The average market capitalization of equity REITs has increased steadily over the twelve-year period (1994 -2005) from over $1.32 billion among 81 REITs to $4.18 billion among 166 REITs. Average quarterly returns approaching 16% appear at the end of December 1996 and June 2003. The greatest number of REIT IPO"s occurred from 1995 to 1997; the average quarterly returns in 1996 to 1998 reflect the market"s reaction to this period of tremendous REIT activity. The average quarterly returns from 1998-2000 ran counter to the equity performance during the tech bubble period. Average market-adjusted returns are negative from the fourth quarter 1998 to first quarter 2000. REIT returns improved during the bear market period of mid-2000 to the end of 2002. There are large average quarterly market-adjusted return fluctuations however, ranging from +20.72% to -19.89%. 13 11 For example, suppose a manager has 100 shares of REIT 1 and 50 shares of REIT 2 in his portfolio. The percentage holdings in the fund are 67% and 33%, respectively. If REIT 1 has a share price of $20 and REIT 2 has a share price of $30 then percentage holdings become 57% and 43%. Strong prior performance of both REITs moves the advisor to purchase 200 shares of REIT 1 at $40 and 100 shares of REIT 2 at $35. However, 400 shares of REIT 3 are purchased at $10. The new percentage holding figures are 55% of REIT 1, 25% of REIT 2, and 20% of REIT 3. Share holdings show 35% of REIT 1, 18% of REIT 2, and 47% of REIT 3. 12 FFOP mt = (FFO mt -FFO mt-1 )/FFO mt-1 . FFO mt is the equal-weighted composite equity REIT FFO. FFO is determined by taking a REIT"s net income as determined by GAAP (excluding net acquisition and disposition of assets) and adding back real estate depreciation. These are quarterly figures obtained from COMPUSTAT. 13 The CRSP NYSE/AMEX/NASDAQ equal-weighted market capitalization index is used. Later analysis will use a more industry related index such as the NAREIT (National Association of Real Estate Investment Trusts) composite index. © 2011 The Clute Institute
The share price of REITs has moved in similar fashion; only in late 2003 has the price level of REITs returned to those of the pre-tech bubble period. A typical REIT purchased by a fund manager will be about 2% of the total fund portfolio, as shown in the average percentage hold column. 
Prior REIT Performance and Change in Mutual Fund Holdings
I hypothesize the prior performance of REITs has a positive relationship with the change in holdings within a real estate mutual fund. A REIT that does well will have more shares purchased by a fund manager, subsequently increasing the percentage of the REIT held by the fund.
The effects of lagged abnormal returns and dividend yields on the change in holdings of a REIT by a mutual fund are shown in Table 2 . Equation (1) is estimated for each fund. Using a Fama and MacBeth (1973) approach, regression coefficients are averaged across funds to produce the reported values in Table II . The standard error of the fund coefficients is employed to produce reported t-statistics. Panel A uses the NYSE/AMEX/NASDAQ equal-weighted returns as a market proxy. I find evidence of a four quarter lagged market-adjusted return affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. An increase of one percent in market-adjusted return produces a 0.438% increase in holdings. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.1835% if all independent variables were zero. This result is significant at the 1% level. The lagged dividend yield variables show positive and significant results with the exception of dividend yields four quarters prior to the period in question. An increase of one percent in dividend yield produces on average a 2.01% to 3.69% increase in the percent holdings of a REIT in the period one quarter to three quarters prior to the current quarter. The one-quarter lagged result is significant at the 5% level; the two quarter and three quarter lagged result is significant at the 1% level.
Panel B uses the composite equity REIT equal-weighted returns as a market proxy. I find no evidence of lagged market-adjusted returns affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.1716% if all independent variables were zero. This result is significant at the 1% level. Lagged one quarter dividend yield is significant at the 5% level with a projected change in holdings of 1.88%. Lagged two and three quarter dividend yield is significant at the1% level with projected change in holdings from 3.14% to 3. 
Table 2 Prior REIT Performance and Change in Mutual Fund Holdings
The change in quarterly mutual fund holdings is the result of the following relationship:
where R it-k = return of stock i for quarter t-k (k=1 to 4), R mt-k = return on a market index portfolio for quarter t-k, (k=1 to 4), DYLD it-k = dividend yield for quarter t-k (k=1 to 4 and ΔHld it = change in percentage holdings of stock i from quarter t-1 to quarter t). The CRSP NYSE/AMEX/Nasdaq equal-weighted portfolio quarterly returns serve as the market proxy in Panel A; the Composite equal-weighted equity REIT quarterly returns serve as the market proxy in Panel B.
The CRSP NYSE/AMEX/Nasdaq value-weighted portfolio quarterly returns serve as the market proxy in Panel C; the Composite valueweighted equity REIT quarterly returns serve as the market proxy in Panel D. 
Effects without Entry and Exit REITs
The results generated without entry and exit REITs should offer a more accurate measure of effects on changes in percent holdings. The mutual fund manager would be most concerned with how holdings would change with REITs most consistently present in their portfolios. I use Table 3 to display the appropriate results.
Panel A uses the NYSE/AMEX/NASDAQ equal-weighted returns as a market proxy. I find evidence of a four quarter lagged market-adjusted return affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. An increase of one percent in market-adjusted return produces a 0.446% increase in holdings. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.2303% if all independent variables were zero. This result is significant at the 1% level. The lagged dividend yield variables show positive and significant results with the exception of dividend yields two and four quarters prior to the period in question. An increase of one percent in dividend yield produces on average a 2.15% and 3.38% increase in the percent holdings of a REIT in the period one quarter and three quarters prior to the current quarter respectively. The one quarter lagged result is significant at the 5% level; the three quarter lagged result is significant at the 1% level.
Panel B uses the composite equity REIT equal-weighted returns as a market proxy. I find no evidence of lagged market-adjusted returns affecting changes in holdings, keeping lagged dividend yield constant. The expected © 2011 The Clute Institute positive sign is evident. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.2218% if all independent variables were zero. This result is significant at the 1% level. Lagged one quarter dividend yield is significant at the 5% level with a projected change in holdings of 2.08%. Lagged three quarter dividend yield is significant at the1% level with projected change in holdings of 3. Overall, REITs that remain in the real estate mutual fund portfolio from quarter to quarter have a greater contribution to the change in percentage holdings of REITs in a fund. This conclusion is most evident when dividend yield in the prior quarter is used as a point of decision making by the real estate mutual fund manager.
Table 3 Prior REIT Performance and Change in Mutual Fund Holdings (No Entry and Exit REITs)
where R it-k = return of stock i for quarter t-k (k=1 to 4), R mt-k = return on a market index portfolio for quarter t-k, (k=1 to 4), DYLD it-k = dividend yield for quarter t-k (k=1 to 4) and ΔHld it = change in percentage holdings of stock i from quarter Table 4 to test for the most influential sub-period, displaying the bubble and post-bubble period. Table 4 Prior REIT Performance and Change in Mutual Fund Holdings (Economic Sub-Periods) The change in quarterly mutual fund holdings is the result of the following relationship:
where R it-k = return of stock i for quarter t-k (k=1 to 4), R mt-k = return on a market index portfolio for quarter t-k, (k=1 to 4), DYLD it-k = dividend yield for quarter t-k (k=1 to 4), and ΔHld it = change in percentage holdings of stock i from quarter t-1 to quarter t. The CRSP NYSE/AMEX/Nasdaq equal-weighted portfolio quarterly returns serve as the market proxy. Panel A looks at the tech bubble period. Panel B covers the bubble crash period. . I find no evidence of lagged market-adjusted returns affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.2161% if all independent variables were zero. This result is significant at the 1% level; the R 2 value is 0.36. There is no significant relationship between lagged dividend yield and change in percentage holdings. Panel B shows the results during the bubble crash period (sample dates 4/1/2000 to 9/30/2002). There is significant evidence of four quarter lagged market-adjusted returns affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. A change of one percent in market adjusted four quarter lagged return produces a 1.07% change in percent holdings. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.3253% if all independent variables were zero. This result is significant at the 1% level. There is a significant relationship between lagged dividend yield and change in percentage holdings. Lagged two and three quarter dividend yield produces a 7.35% and 7.64% change in percent holding respectively; the R 2 value is 0.38. These results suggest there was increased investment in real estate related assets during this period and investors held on to these assets. An increase in dividend payout also contributed to investment.
Overall the tech bubble crash period had the most profound effect on changes in holdings. Real estate related assets became attractive again when the exuberance of the bubble period disappeared and cooler heads prevailed.
Effects of Ex-Post Performance Measures on Change in Percentage Holdings
Performance Based on Funds From Operations (FFO)
I test for effects of funds from operations performance based abnormal returns based on changes in percentage holdings. Funds from operations performance (FFOP) are the percentage change of FFO for a given security over the prior quarter. I use Table 5 to show the results. There is significant evidence of four quarter lagged market-adjusted returns affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.1933% if all independent variables were zero. This result is significant at the 1% level. There is a significant relationship between lagged dividend yield and change in percentage holdings. Lagged one and three quarter dividend yield produces a 4.52% and 2.87% change in percent holding respectively; the R 2 value is 0.36. The table only shows the results using the Composite REIT equal-weighted returns as a market proxy; the results using the other market proxies are similar. 1.2820 0.67 0.5020 * Significance at 10% level **Significance at 5% level *** Significance at 1% level I test for the effects of entry and exit REITs on the FFO analysis. Panel B uses a sample without entry and exit REITs, using the Composite equal-weighted index as a market proxy. There is no evidence of lagged marketadjusted FFO performance affecting changes in holdings, keeping lagged dividend yield constant. The expected positive sign is evident. There is a significant negative intercept that suggests a decrease in the average holding of a REIT by a mutual fund of 0.2877% if all independent variables were zero. This result is significant at the 1% level. There is a significant relationship between lagged dividend yield and change in percentage holdings. Lagged one, two and three quarter dividend yield produces a 5.47%, 3.21% and 3.78% change in percent holding respectively; the R 2 value is 0.37. I conclude that the change in real estate mutual fund holdings is influenced by entry and exit REIT dividend yields.
CONCLUSION
I look at real estate mutual funds and how managers change holdings of REITs that are the underlying assets. I test for a relationship that one to four lagged market-adjusted returns and dividend yields have on the change in holdings. The entire sample shows a strong effect of lagged dividend yields on the change in holdings. When the quarterly composite equity REIT returns are used as a market proxy, the market-adjusted returns have a significant positive effect on the change in holdings. REITs that are initially added (entry) or completely removed (exit) by the fund manager can offer misleading results when he holding relationship is examined. When the
